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CLAIMS 



[Claim(s)] 

[Claim 1]While forming a solid electrolyte which becomes a sintered pellet of valve action metal powder 
from manganese dioxide, A manufacturing method of a solid electrolytic capacitor characterized by 
heat-treating by impregnating the carbon layer with a nitric acid solution after forming a carbon layer in 
the circumference of a solid electrolyte in a manufacturing method of a solid electrolytic capacitor which 
forms a carbon layer and a silver larer in the circumference of the solid electrolyte one by one. 
[Claim 2]A manufacturing method of the solid electrolytic capacitor according to claim 1 whose 
concentration of a nitric acid solution is one to 10 capacity %. 

[Claim 3]A manufacturing method of the solid electrolytic capacitor according to claim 1 in which 
temperature of heat treatment is 150-300 **, and the processing time is for 5 to 20 minutes. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Concerning the manufacturing method of a solid electrolytic capacitor in more 
detail, this invention relates to the manufacturing method of a solid electrolytic capacitor with a good 
impedance characteristic. 
[0002] 

[Description of the Prior Art]First, valve action metal powder, such as tantalum, is sintered and a 
sintered pellet is obtained. The anode lead is beforehand implanted in the sintered pellet. 
[0003]A solid electrolyte is formed in the circumference of a sintered pellet after forming the oxide film 
as a dielectric. If it explains taking the case of manganese dioxide (Mn0 2 ) as a solid electrolyte, a 

sintered pellet will be immersed into a manganese nitrate aqueous solution, it will impregnate with 
manganese nitrate, and, subsequently a pyrolysis will be performed. The concentration of a manganese 
nitrate aqueous solution is raised one by one, and this is repeated several times. 

[0004]After an appropriate time, a pellet is immersed into carbon liquid, it burns at about 150 **, and a 
carbon layer is formed on a solid electrolyte. And a silver larer is formed on the carbon layer. 
[0005] 

[Problem(s) to be Solved by the Invention]Although the solid electrolytic capacitor was manufactured as 
mentioned above in the former, since adhesion with manganese dioxide and a carbon layer was not 
enough, the interfacial resistance was high and there was a problem that an impedance defective fraction 
was high, owing to this. 
[0006] 

[Means for Solving the Problem]This invention was made in view of the above-mentioned conventional 
situation, and the constitutional feature, While forming a solid electrolyte which becomes a sintered pellet 
of valve action metal powder from manganese dioxide, In a manufacturing method of a solid electrolytic 
capacitor which forms a carbon layer and a silver larer in the circumference of the solid electrolyte one 
by one, it is in heat-treating by impregnating the carbon layer with a nitric acid solution, after forming a 
carbon layer in the circumference of a solid electrolyte. 

[0007]In this case, concentration of a nitric acid solution is one to 10 capacity %, and is three to 7 
capacity % preferably. Here, sticking becomes insufficient in below 1 capacity %. 
[0008]Temperature of heat treatment is 150-300 **, and is 200-250 ** suitably. If 150 ** or less, 
burning will become insufficient, in the case of not less than 300 **, a carbon layer exfoliates, and an 
effect does not arise. 

[0009]As for heat treating time, for 10 to 15 minutes is the most effective. An impurity may be included 

in a nitric acid solution. 

[0010] 

[Function]As mentioned above, by heat-treating by impregnating the carbon layer with a nitric acid 
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solution after formation of a carbon layer, a solid electrolyte (manganese dioxide) and a carbon layer 

stick, the interface is stabilized, and the value of impedance |Z| becomes low. 

[0011] 

[Example] 

«Example 1» After forming a dielectric film in the sintered pellet of tantalum powder, manganese 
dioxide as a solid electrolyte was formed as usual, and the carbon layer was formed on the manganese 
dioxide. 

[0012]After an appropriate time, it was immersed for 1 minute into nitric acid 1 capacity % solution, it 
pulled up, and heat treatment (desiccation) was carried out for 10 minutes all over a 300 ** hot wind 
circulating reactor. 

[0013]And after forming a silver larer, when 500 tantalum solid electrolytic capacitors of rated 4V10micro 
F were made as an experiment and impedance |Z| (omega) in 100 kHz was measured according to the 
conventional assembly process, the average value was 0.5ohm. 

<Comparative example 1> When 500 tantalum solid electrolytic capacitors of rated 4V10micro F by the 
conventional method which formed the silver larer on it directly were prepared after carbon layer 
formation and impedance |Z| (omega) in 100 kHz was measured, the average value was 0.9ohm. 
«Example 2» After forming a dielectric film in the sintered pellet of tantalum powder, manganese 
dioxide as a solid electrolyte was formed as usual, and the carbon layer was formed on the manganese 
dioxide. 

[0014]After an appropriate time, it was immersed for 1 minute into nitric acid 1 capacity % solution, it 
pulled up, and heat treatment (desiccation) was carried out for 10 minutes all over a 300 ** hot wind 
circulating reactor. 

[0015]And after forming a silver larer, when 500 tantalum solid electrolytic capacitors of rated 
4V2.2micro F were made as an experiment and impedance |Z| (omega) in 100 kHz was measured 
according to the conventional assembly process, the average value was 0.3ohm. 

<Comparative example 2> When 500 tantalum solid electrolytic capacitors of rated 4V2.2micro F by the 
conventional method which formed the silver larer on it directly were prepared after carbon layer 
formation and impedance |Z| (omega) in 100 kHz was measured, the average value was 0.5ohm. 
«Example 3» After forming a dielectric film in the sintered pellet of tantalum powder, manganese 
dioxide as a solid electrolyte was formed as usual, and the carbon layer was formed on the manganese 
dioxide. 

[0016]After an appropriate time, it was immersed for 1 minute into nitric acid 1 capacity % solution, it 
pulled up, and heat treatment (desiccation) was carried out for 10 minutes all over a 300 ** hot wind 
circulating reactor. 

[0017]And after forming a silver larer, when 600 tantalum solid electrolytic capacitors of rated 
10V4.7micro F were made as an experiment and impedance |Z| (omega) in 100 kHz was measured 
according to the conventional assembly process, the average value was 0.8ohm. 

<Comparative example 3> When 500 tantalum solid electrolytic capacitors of rated 10V4.7micro F by the 
conventional method which formed the silver larer on it directly were prepared after carbon layer 
formation and impedance |Z| (omega) in 100 kHz was measured, the average value was 1.0ohm. 
«Example 4» After forming a dielectric film in the sintered pellet of tantalum powder, manganese 
dioxide as a solid electrolyte was formed as usual, and the carbon layer was formed on the manganese 
dioxide. 

[0018]After an appropriate time, it was immersed for 1 minute into nitric acid 1 capacity % solution, it 
pulled up, and heat treatment (desiccation) was carried out for 10 minutes all over a 300 ** hot wind 
circulating reactor. 

[0019]And after forming a silver larer, when 1000 tantalum solid electrolytic capacitors of rated 
16V6.8micro F were made as an experiment and impedance |Z| (omega) in 100 kHz was measured 
according to the conventional assembly process, the average value was 0.6ohm. 
<Comparative example 4> When 1000 tantalum solid electrolytic capacitors of rated 16V6.8micro F by 
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the conventional method which formed the silver larer on it directly were prepared after carbon layer 
formation and impedance |Z| (omega) in 100 kHz was measured, the average value was 0.95ohm. 
[0020]By reference, impedance |Z| (omega; average value) of the above-mentioned example and a 
comparative example is shown as compared with Table 1. 
[0021] 



[Table 1] 






lOOkHzT'tfM >tf-3f>x| Z|(SI;ffijf) 


4 V 




0. 5 


10/* F 


ifc*Sf« 1 


0. 9 


4 V 


2 


0 . 3 


2.2 f V 




O . S 


10V 


$Mfti a 


0 . 8 


4.7/* F 




J . 0 


J6V 




O . 6 


Ei.8jt F 




O . 9 5 



As shown in this table, according to this invention, impedance |Z| can decrease about 35% about rather 

than a comparative example. 

[0022] 

[Effect of the Invention]As explained above, after forming a carbon layer in the circumference of a solid 
electrolyte, by this invention, it was made to heat-treat by impregnating the carbon layer with a nitric 
acid solution. 

Therefore, the adhesion of a solid electrolyte and a carbon layer is improved and reduction of impedance 
|Z| can be aimed at. 



[Translation done.] 
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TECHNICAL FIELD 



[Industrial Application]Concerning the manufacturing method of a solid electrolytic capacitor in more 
detail, this invention relates to the manufacturing method of a solid electrolytic capacitor with a good 
impedance characteristic. 
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